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lit . . 

_ 10 

St?**.' io<t5^; tfrh. gpte. £< a^m^MSI^AP^iiff 3^ 

15 .W^fiotffc,".. 

i£XiX ^rav«W#e,tt-5ck5^^oTV^o 



i 



ft5 0 .f Si^Sftm^l. iftffiAIMQjS, mftMtBMs ©3 

^xo^mtm^m^n^ o r. t as-et 5„ © «t 5 <t 9 ammo*© 

<fe><5 0 

#na©* p**^ i/wffiffi^wu flSfEStta^^tfriasiBc©^^ * 



f^-. . • • • ' • • ■ 

, tit. ms,^\timm^m^^^XsmsMm:^m^nLx, 

tut, tmt^rMmmm^mpm^is^x, wkox?* p*-*^*?}* 
^ 20 . tit, *mw\z.&*^%mmmi. im<D^***i'\z}j3£tiit : g® 

Y>y<Q{m<oRmL*&i$Lftm u %m Ltz^mmm^ lx& o > m& 
... .mi^m^m*. mmm^m^m^th^tzwm^mu^m^^m^x. 



3 



4 



n o %?mmm£WL t , ^fefc n t 1 1-5. 

. . fs^&m#af*/i!^ 

tit, *mwK&zpj l nmmwix ^mm^m^titz^m^iimm^ 

h/i/©flaa*ta-f 5* n**^ h/Wfitfg&m^a£. hire* 

a£, te^tfcw^aa^ jtfue^ 
; 8wa»Kifttw¥a^tftw bfcijriB»«HSPtov ^ %pwmm*ft 5 *j» 
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ip^jI® f$ra &k\fttzvm& = y tr^ teases* & - 1 £*bh££ 1-3. 

20 r.rT\ kft©^>f^n*^TS#Lfc««0|F{i#©^P^X^ 
. f Ofift^ltlcm-51§i5-^5 o -tux, taii#^^P^^i 
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; 25 Woy^itfcs, ia2«, ^^^l^to^Bo^mt^a^g 

-J-ftttHTNfc*.' |4(i v ^n^^ h/W{fl[ffiSr^i-#ttB-efct) N (A). 
Ji, ,tOT7I/- AO^p**^ b*<DffiS&7r;-t-1fc&mX*h*) s (B) f± 



is ^nwu s i 5 2 o<d^< ^i,2 -eg^ tfc^ft-^Sf^a-rs 
. *W#ftHftK* i o -e&s, mi Rtm 2 ttwas (3— 

ifw^a^a 1 0 b l-xv® 2 7 ^--mms li, 12^ ^ 

/->. 20 .lXtm2ja»afc»«fSBl 3, 1 4.t ^o^W ftfeffl 
TOSgpi 6 ^.unwrap ftyiSPl 7£, £fH?g|53 0<t x 
..7Mmi'8 fcSrfftx.T^5i ±£h£«|5 3 0 fcoV^-Ctt; J58&$$£ffl 

*B3 1 £ v Sgl7!/S®NM#ffM3 2 X ~3 2n^ hi/ 7 A ^^3 3 
£ , WP/^Pmm 3 At «HH*.TV>3. fiTF, #^*!Srt«&KIJIi'* : <5.. 
25 mi RXI% 2-?J?l, 2 frbAJl tStllt 2 c h OlP^fS-i-fi-ettmv B 1 
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^iRxmiyv-Mtm i, 12, ^iM2M»i 3, 14 

D *7s*it >/USfJ|«J 1 5 fC«fc t) % jg'l RXJm 2 W * 1 , 2 frhXJlZ 
Mx.ff , m 1 1 ^ 2 * 2 £ V *o_fc«afc©T'>r * T*g# LfcffWt 

. r rr\ J5 1 W * l km 2 ts( ? 2 k «t t) Lfc #m #K©iB@$iHi 

io * 1 if&2-7^W^ftmgrLfc^^ 

#£-$t%x.5o ^Jx.ffx MlOmologo, RSvaizer bO^tit r-Acoustic event 
loocalization using a crosspower-spectruum phase based technique", 
ProcICASSP94, pp.274-276, (l994)j fc % ;t© j:5fcH»W#J»*#Stt- . 

15 2T^Lfc^f^^tLm Xl (tj, x 2 

(t).iu :^xi (t), x 2 (t) ^m&LxntDftzmmm 

. »SrXi.(o), X 2 .(u) r-T\ x 2 (t) \X TIE (1) 5&D«fc5£x 

. : 1 (t) <Di%mmsffi&x-b6kfoj£tZo 

] X 2 (t) =X, (t-to) ' ' • ( 1 ) 

20 Z.<D£o\Zfaj!ELtzW&, mm&Xi (0) tTO&^&Xa to) 

fiTia :"(2) s:©«t5^^5o 

X 2 (w) =eio«>Xi (w) ■ • • (2) 

^:LT % roj^^M^Xi (a>) i^^cH^Xa (©) t^b^n^^^h 
. vUGi2 (o) #TfE (3) U-C#btlS„ 
25 G12 (u) =Xi (<a) X 2 * (u) =Xi (w) ej««>Xi* (o) =|Xi|2 e 
>af° • • • (3) 

(o) eio«»fi N mfe&m&Xi kftfflkZtl, £>tfc'J:!U Xi (q) + X 2 . 
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(o) e W <n>W7 - y ^^m^^/i^mwjam^P t lt& 5 r. t #-e# 5 
^ 1 w > 1 a^A^fts^Wi-*? i^-A^ (^v>«7 

10 ^1"5 0 ^1^^271^- A^l l, l 2tt* BfJtOlh^yHftfti^w- 

^# s A^£JvTV^5SH3 Wi> b^£>A^J GfllfSA^j) £;ft/TV<5 

15 . Air^Sa 

' JB 1 Ji&lfcfttfrgfl 1 3 ti s %l 7l/-Aftg|i l l^bOW^f^^-y 

20. »1 5^ffl^-t-5 0 * rr-C, 3, 1414, !7l— 

^n^^^h/l.tf^iSf^mi&^^TOI&^lfPlS, 14H© 
■' WMicXi (cj) > X 2 (w) JCS^X; HtlE (3) H\Z.£*)?u*X^.? h 

25 ^*5 v ia3^ l ^^-A^OV^O^jf^^P^^^ h/K7)^^ 
^LT*JI9, 03* (A) ttmMftT-mLtc^Z^xmctxixx^? h 
..MfflfcXb*), 03* (B) Itt^HXX^-xftX&Ltc^PiZ-o^XWz 
*^<f hJV<D&.mXhV . 03* (C) fi^^rt-ClgUfc^^oVNT 



10 • If bfc^4w^^fi#« S /Nittm < ft K) a) i.$t£Z.kti*bs mbfr 

12 (u) *iiLmmm&i6Kmt)i-z>o 

• . 15 12 (u) .^P>(MfSrjftttJ (fcttl) LT, --tOttfflifilSSrffiffi unwrap 7 
KB**-'*. 

fi+S unwrap jG&lffl 7T?fi> 6 O^tBttffi^^S^V^T, * 

. -n W^'h/UGu (o) £ unwrap ^ttfflV 3 0 Mfticffitt^HH 

NM#fi"»3 2i~3 2 N ^tLm^ffi^-t-5„ ■ 

J4I^D7^F;V (GRS) •OffiffiSr^lTteOx g|4<t> (A) It, %p 

%m? v-j±<d9 xi**^? h/wtiLftx-h 9 s (b) fi, ^wrera? 



n 



ro^4^ (a) iB4* (b) b<D)mfrhhfrfrzy?i^ #%pm.m7 
u-A-m, *-uxx<<9 \>*<mmzs mfcmzmLx&fcvhuyvzhtz 

^zipmm^y^&bx*^ tux*'*? h/w<fli=ts^^#jfcaiv>*5*)5 0 

. m m^mm^m u ^^i75^NMtn : »3 2 1 ~3 2NT\ 
2mm&^ttzkx*y*ybmm%*ft&Lx^z 0 zvf&ijbmmN 

ffit »HH» 3 2 1~ 3 2 N fi4ivP*u Utflit £ t * h AimggB 3 3 
15 fcHtfrrs. 

(2poo)j;»c-t.©aflwsisiiSH-cv^ 0 

h^7^ff^3 3«x m75ii^NMttf^3 2i~3 2 N ^l±ib . 

tfi#toV^©k^h^7i^LtV^. t4i?K i©B5tt, -fflKOi 

%««*»ttfcioTV>5 0 r rr\ 05<t> (A) ft, ^HfS^U-AfcloVv 
25 TQt^ >^7At*U 135* (B) .^^IZW^'^-AtoV^T^k^ 

itf>Hl5* (A) tm5$ (B) t©J*|W^fe*»b5J:'5fc v *J»HB7V- 
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_jttPpH7ir-J>T?t*. *xhy?±iii*mkl£9s m%&£^$mKt>tz-o 
r <d t * h #7J>mk%% 3 3 ft; :c J; 5 4 1 * h ^ -Mb \^x%tzMm: 

m^^x\mx&m\*mw~$-z> 0 ■ 

WJ»/#^J*M£» 3 4 ft; fc* h ^7 ASmHgj5 3 3*- P>-©fflfEffi«tS-5 

. . ^T, f ©I 1 ^/f ^ i ^5>©f ^f©^©W^Srty i t7 i S^J 5 
^ 20 ^JOT34as#^Kf^^ 

25 t * - h j^k^tm 3 3 <Dtm<DM&m&nm-t&o m 6 ft, * ©bbs&h 

XJv?3 3Sl..m2Xjy^3 3S2RVm%^nfr3 3CZmZX^Z> 0 
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r<-*) 3 3Di«rfWrt-«. *2^y*33 S 2fcoV^tt % * 

7 (M) ^tT*3< 0 ^tL-C, 3 3D 1 fcftsfiftbfcfc* 3 3 

5 S 2 V («)." LT> t©r- * 3 3 D 1 ZfflmttWU 3 3 C 

4H£(fflH-)Fffi3 3 CTit 7*—* 3 3 D 1 *>bWIEH 5 tejjct J: 0 fcMtBffi* 
t::oV>T<at* h^7A£ffrftLT, *©fc* (^ T% 
**ffi**v^.) x0SrSai-5 o .^*5; «^©ffit&£tftf 1 5.i: 5 Kurt 

mt&to 3 3 c t x o srjia lt v * s t> <d t -t z>* 

V V 3 3 Cfi, Jfffl L/UUMH* xO Sr«naWF/*#^W 
15 -J6W'a4H:W*r5ri fflm% t 0«rf-^3 3D2i:LT«WB»F/ 

^^JCT3 4^W^-f5c 

3 4 T'fi, t * h ^7 A^fUfgp 3 3 ©agut 

; 20 **5, ft<D®mX1X •.W*/#ffJ*ft£» 3 4^t7K^7 ^^tf^SP 3 3^ 

fc 0 i r.T-fi % #*/#lf*PW£f& 3 4 fi, fc * h 3 3 b©* 

* " • . 25 lt, ■■*p/mtimm3 4fr > miTbmm^m^ms 2^3 2 N ^w 

-f-ftfc>^ -ffJ»/#lPJ^J^3 4tt % S5l ^®Nffi#thjHBS3 2i~3 2N 
^JlfflLfeSfriB^txi £S^!g#xbi£TiE.(4) 5£fc£t)tt«i-5 0 . . 
Ixi -xO | <8 • • • (4) 
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<Dm&zmz-tcm& (yes); pp^sntmu toxtt^wrk (no), # 
ft-r , & i>t*» 2 ^ m m 11, 12, ii mm 2 mm&Vrto 1 3 , 

1 .4 o ;* h /MH#tt 1 5 1 1 Sf? 2-7^7 1, 2 b A7J $ 
ftfc2 c h^^m-^O^ o^^^ hy>G l2 (<o) ^ttJ-t"5. 

* LT, fi[ffittffi§U 16, fiaa unwrap f&m 1 7 &tf J3 jffi&ffift£t>l*|! 3 1 
tiK ^©ck o \z.%m Vtc? h/VGi 2 (co) OfifcHSrflWc^tl Ofr^* 

^ h#M) bT, .«lJ!rS»N«tffHI»3 2i~3 2 N #, (-fc^ ^ f> 

■£LT, fc* h^7^fHWP3 3d\ S5l75M$&N«#tfJH|$3 2 X ~3 2 N 
^nm^fflLfcHftlfi^fe (ir^^hS) .Ofi#i^t7 
LT, .t^/^^J^3 4^ > %<bKX hy7Afrb&tbtlZimbfflm 

Mi***!/ b*7b%® M:im\z\X %P/f$%PW%&3*1>^P 

■r o.Jt 51:, ^fif«i ion Ii^^i,'2 #g|F 

%m&m (%pmm) mtiii-zzb&xzzo . 

MZ.t£s 1 1 W ^ i , 2 tf^T/y ^->3 yt©^l:ro i 5 
#*Q&gft 1 0.&fl|*5 r £ T\ J*rT 7°!) > a ^tt, '^fcJBKEOS&fcio 
V>T©*Hl«tf? 5. r^T\ *pT?yir— >a >b LTtt, 



IfcfflLTV^. t^^ fW!Aj] (HISA^) ZtlX^te^m^bgP 
"tV>5 0 V" 

djJxfcJ: .0 , fitgJ: < %mKm*&lii1-5 Z k&XZ6 0 -?:LT> Z.<D£.y\z 



5 ' :©± ^^i5^ii^i^ v fit^ 

10. 8flf^m-f5 £ t *«-Ct , SK^<< * ^ y Kir. y h \ztt-<, m%m<D*-—f 
JS'JBift t «£ 5"^fe©flSrt?ife 0, CRS (DMttt p * l^fcjS^ftftt (* 
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m 8 r ©n 2 (ommcommcD^piB mi "i o (oms&itfr. r©m 

5 2 ©HJ£©^1§T-fi, B 1 * 1 t m 2 -7>T ? 2 T^:LfcWTO#££fifc 

. . . '*i2 1 tmz&&U5 2 tzm^ mm&mm 

■ : 5 1 T?* 2 W * 2 ;6>b©^f ^£jg3££^T&^$& 5 2 CW^j LT, & 
5 2 T\ mMtiOfm 5 I T'jgg * ^LTA^J £ 2 * 2 ©# *flT 

**frfc#^vf*i,' 2*-e^)l®||©^v^SHi-5CTM^C5o :oi5 

15 im^ijEu •fflaitwpjufco^>^^;tw**llljlts^ iv>$«fli. 

a&ftgiftsi tm£&im5 2b*mk.x\<^ 0 . 
• * tx, jm©^ i (omt&<Djmvit m 6 #b?j t-ix &mmtn& 33c 

20 iOCif^V>tx ii®#yig|55 lT'i!3£&aLTl>5<D-?fc5 0 

BtrfB03^|34f (A) fC^i-ip^^lZra-r-fi^n^X^ h/Wimrfi 
*W1-<5#v rottttt,-' Kll.W.^ li*2-r^ 2 iOf V 

25 n © «fc 5 UT, Si&glHS 5 l T-fi, t * hfv^ftW-U 3 3 

•UTVV5. 
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x0 = x/n = 2n • n 0 /N [rad/point] • • • (5) 

r^T- v x, nwl^^r^y, mMkM^h (point) -CfetK 

. i©BMR*»fe. TIB (6) sStLT. Mdm* xO^§ktLtz^-f^V 

n 0 =xO/ (2n/N) [point] • • • (6) 
--. *LT, r^iiMf-^y^^^h^noSr^T, TIE (7) S^.fc'K 

to=n 0 /Fs • • • (7) 
10 F.tt; I^T^ .^JSfcgrC&tK fllfctfl 6kHzm 

iSMM^5 I T-H\ roj: 5 KUT»fc«B*M t 0 ^S^V>T< A* Six 

. fflm&XikmftitZtl, Z.tUz£V), Xi (<a) +X 2 (q) eiu«Ojg:7-y 

20 . 1r%t>h. '3feriB3©^BtoSrfflV^rt-C, TIE (8) 5&c«fc& % 

±W^^H»^^Xi (o) +X 2 (o) ei 0 «>£#£ 0 ilflMQ 
toft, MIE (6) 5£&tf (7) ^^rf-«t5«mtexOSr^t-r5ffi-e 
' \fcS 0 . . 

Xi (o) + X 2 (w) eiu«5= {Re[Xi (o) ]+ j Im[Xi (o) ]} + {Re 
25 IX 2 (o) ] (coswto+ j sinwto) + j I m[X 2 (oa) ] (cosoa t o+ j sinto t 
o)l T. • • • (8) • 

Re : Re[X 2 (w) Icosotp— Im[X 2 (o) ]sinoto+Re[Xi (o) ] 
Im:Re[X 2 (u) lanoa to+ I m[X 2 (q) jcosato+R e [Xi (a) ] 
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-Ail:iF.FT Wy/^FFt) £U PWt^07 l^A^^S. 

LT y «k 5 LT#fc-7 J^JK;*--/*- 7 y sf (Overlap- 
add method) &mm vxmwm^p. -fttttm 1 W * 1 ©if 

&±<d «t 5 f-ifMt^s^g i o zwf&tz z. i x% mmtmM 5 1 2 
2 # N mmtmn 5 1 t «t t> iisis atj £ h^ss 2 ^ 2 a> & btw* 

#sr^*ts "£ t x\ . m&Knto&*pto**mmt& £ <t s„ 



-tt£t>*>s ^>T^«Z)flr|tt©i*«frS5< Loo, n/<* htegPAfi 

(IlliflJ "(»2©3«6^|8))- 

QJtX^^S^^Lfc 4^(Di|X^^6!c#MHMM (hidden Markov 
model) 



. . • H 1 i ft* £ <D% 3 O^t^tOfitrjlf^t 1 0 (Dmf&*7Ff 0 - CO 

%2 bm&<mm<D&&m&m£m i o ri $tmnn i <oiiiaw>j^©wi 
' -^s^fi l o <Dm& <Dmm<DmB<D^pm^mBm. i o <dm& t z 
mfr&fr&itmmtfrvT^Zo %3<D$m<DMm<n%pisthm& 

■.&&&msi#* t.7h^7AffH$ii3 3 (*«im»»3 3CX J&S*ffl 
. ; L fc^KM £ x 0 |ziifi<5v < % m 2 W * 2 <0*Wri§>;HK£ U St^J^SiJ 5 

2^ ii^^a§p5 ixm&zi?ixAfi£fr±m2^?2frt><D : gpmwbm 

• 1 * 1 a* b (D^pm^rt lt v P^^Kh^-y/^ym^ 

15 gfll 8 Kiti^S. 

-ifr, If ^/^J*W£S& 3 4 fc * h A^H-J|gfl 3 3 rfWdSSKg 

*9W*3i*»c*<5v^T; Syrians 5 2*>p>ta^ $n*#wt* 
20 r <o X 5 Wftfcts r t x\ m 3 ©»Ii©t^fit«f 1 0 tts M 

&<Dm i (ommmmo^pm^mm. 1 o t > m 2 ©*t6©^ 
-ttttt. &&n<o&ft%pm%*&j&tzkth\z s z<D&f&^pm^<D 
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m l 2 \C7rrf£ o J&iB#j&/#f 3 4 UK W, 1 

■«#fW»3 2i~3 2N^WLfcB5fB«t"xi xO.i^TIB (9) 

| t i - t 0 | < a a • • • (9) 

'■>'['. *.° p ° fcHSr-r * 1 1?> mmxrt, ^PKmwz&it&m t < u 

15 l* 5'*5*na«*>*b 

mm<o$m<Di&mx'f±. m^m^m^m^^h^yMt-t^kx 

25 fcUTt>J:y\ 



^ a h/H&}f£tb#j££||§i LTfc V % 1 6 , &t@unwrap 

^a^u 1 7 % mm^mm.^wm 3 1 &tffis 1 Jbmm^m^nwu 3 2 r~ 3 2 N # 

m-zmz^m^x. %mmt(D^j*u*y&^Ltzmm%<D%m&®$: 
m-tzmm^&m^&zm.Lx^z. 

Sffi TVOREROJ (MM) (http://ww.asahi-kasei.co.jp/vorero/jp/vorer 
20 o/featyre. htral#J$) s c\<D£ ? t^PmW^Mcom^tz^PW^S. 

25 Ma^ffi^ftfc^^ strie^ 
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K*±^pjffl©«riett ...... 



25 



ft#©$£ffl 

: mm 

20 iWfctfrKlfifc©^ * c.^^i: w^©^-ejv©^m^®S LT3§£-f 5« 
flriBfc*©^ ? p *^MT©l^lFIR^fe©g|f©aBS©^iai*tftttii-5 r£ £ 

25 ' -ewaw©*©*^^ 

7. StrlE^li©m^tu^M#d5#^©«#^^i-5^«<^ofct 
# fcv flWag^FOilSiENFWSrtftW-t-S w £ #©$»$ 6 JlBBS© 

ft-^A^«^maim 
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8.- mL<D^*v*>\z*jj$)fiit^fmimmzk\zmms #kk 

atria*- p ^x^* h/ws^tfcffl^&asfctti ut* p ^x^* 

io g&m^&t: 

io. msm^m^mt. m&? p **-j* h/wfiya^^fc^^^fij 

l.l. f^&W^$^fc^MS«t0^^p*^A^$^ 

p^^A^$tLfc#^a^5^ft^a^fijcjov^ 
20 . m-ztuxx^t hAHsamm^At. . . . 

25 ' ks . 

1 2 . .^E«#«tm^stt % fltfia^ p h/wtisfff fctttt&tj u 



15 ituiEii®$ffi^^ 

> . • . • • 

25 f^ffi^^tfeW«rt^#^t«fS*rofiEH^i 3«ia«c9^fi^ia 
. mmm 0 \ 

■ f&pv^p*^^ 



fm&tfrg&m^m-i. mmzfcm^mtmm Ltzm&$im<Dm%\z&<> 

Stria* n*;*-^ h^ffi^ffi^S^lilUfc^n^^^ 

mmm^mmmmmLtzm^mmmizm-^m^im^x, ?mm<D 
m^m^^m^mmmLtzm^mwK-o^x, ^pwmtmzftogp 



is. wmmz&m^mtt. mm? v^m^^^mu #m 

20 ; •' 
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v A*rym &&m-r 5 m i Rvm 2 7 -Mtas 11, 12, n &xm 2 m®. 

I£##f$&l 3, 1 4&0^a**^ hfrftM&l 5 t % ^ n**^? hfrftW 

**tH^FP 1 6 , fitff unwrap t&m 17, J^$C^#£iJgP 3 1 Rim 1 

3 2,-3 2 N £ N *i75^»N«#fHi»3 2x~3 2 N 2S&tti Lfcfttj 
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